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 Abstract-Under wide sense stationary uncorrelated 
scattering (WSSUS) conditions, the signal spreading due to a 
random channel may be described by the scattering function 
(SF).  In an active acoustic system, the received signal is 
modeled as the superposition of delayed and Doppler spread 
replicas of the transmitted waveform.  The SF completely 
describes the second-order statistics of a WSSUS channel and 
can be considered a density function that characterizes the 
average spread in delay and Doppler experienced by an input 
signal as it passes through the channel. 
 The SF and its measurement will be reviewed. An 
estimator is proposed based on a two-dimensional 
autoregressive (AR) model for the scattering function.  In order 
to implement this estimator we derive the minimum mean 
square error estimator of the time-varying frequency response 
of a linear channel.  Unlike conventional Fourier methods the 
AR approach does not suffer from the usual convolutional 
smoothing due to the signal ambiguity function.   Simulation 
results are given.     

I.  INTRODUCTION 
Transmission channels which spread the transmitted 

signal in both time and frequency are commonly modeled as 
random, time-varying, space-varying linear filters. Temporal 
spread is usually associated with multipath effects and 
frequency spread with scatterer motion.  Under wide sense 
stationary and uncorrelated scattering (WSSUS) conditions 
the scattering function completely describes the second-order 
statistics of the channel.  It can be viewed as a density 
function giving the average power modulation as a function 
of delay and Doppler. The SF is typically defined as being 
independent of the transmitted signal.  However, for the 
underwater channel especially, this should be considered true 
only for signals of similar bandwidth and center frequency. 

II. PROBLEM FORMULATION 
A.  Definitions 

We first summarize the mathematical models that give 
rise to the scattering function estimation problem.  The 
channel is modeled as a stochastic linear time-varying system 
with impulse response ),( τth  where ),( τth  describes the 
response of the system at time t to an impulse applied τ 
seconds prior [1][2].  Therefore, if the input to the channel is 
a signal s(t), then the output, x(t) can be written as  

 

( ) ( ) ( )∫
∞

∞−
−= τττ dtsthtx , .          (1) 
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It is assumed that the output is the complex envelope and 
therefore both s(t) and ),( τth  are complex.  We also 
assume that ),( τth  is zero mean for all t and τ, WSS in t 
and, uncorrelated in τ.  This embodies the usual WSSUS 
condition [3].  Taking the Fourier transform of ),( τth  with 
respect to t yields the spreading function  
 

( ) ( ) ( )∫
∞

∞−
−= dttjthS πφττφ 2exp,,          (2) 

 
which determines the amount of spread in delay τ and 
frequency φ that an input signal undergoes in passing through 
a time-varying linear channel [1].  Solving for ),( τth and 
substituting into (1) yields  

 

( ) ( ) ( ) ( ) .2exp,∫ ∫
∞

∞−

∞

∞−
−= φτπφττφ ddtjtsStx         (3) 

 
We see that x(t) is now represented as the sum of delayed and 
Doppler shifted replicas of the transmitted signal.  Hence the 
name spreading function for ),( τφS  is appropriate. 

Because ),( τth  is WSS in t and uncorrelated in τ it can 
be shown that ),( τφS  is uncorrelated in both φ and τ so that, 
denoting the expectation operator by )(•E , 

 

( ) ( )( ) ( )( ) ( ) ( )ττδφφδτφτφτφ −−= '',',', 2* SESSE  (4) 
 

where the power, ( )( )2
,τφSE , for a given Doppler φ and 

delay τ is defined as the scattering function 
 

( ) ( )( ).,, 2τφτφ SEP =            (5) 
 
By noting that the Fourier transform of ),( τth  with respect 
to τ  yields the time-varying frequency response (TVFR) 
H(t, f), which is WSS in both t and f, we can define the 
channel ACF as 

 
( ) ( ) ( )[ ].,,, * vfutHftHEvuRH ++=         (6) 
 

Finally, it can be shown that the scattering function is related 
to the channel ACF by the two-dimensional Fourier 
transform  
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( ) ( ) ( )
∫ ∫

∞

∞−

∞

∞−

−−= dudvevuRP vuj
H

τφπτφ 2,,         (7) 

 
or equivalently, ),( τφP  is the power spectral density of  

H(t, f).  The channel ACF, ( )vuRH , , is also referred to as 
the two-frequency correlation function [4]. 
 
B. The Estimation Problem 

To estimate the scattering function it is necessary to 
either explicitly or implicitly estimate the channel ACF due 
to the relationship in (7).  This is difficult since the random 
process H(t, f) is only observed via the frequency domain 
equivalent of (1) 
 

( ) ( ) ( ) ( )∫
∞

∞−
= dfftjfSftHtx π2exp,          (8) 

 
where 
 

( ) ( ) ( )∫
∞

∞−
−= ττπτ dfjthftH 2exp,,  

 
and S(f) is the Fourier transform of the signal s(t) (and not 
the spreading function - the number of arguments easily 
distinguish the two).  If the signal is bandlimited and 1−Mf  
is the Nyquist frequency or higher, then (8) can be expressed 
in discrete form as  
 

( ) ( ) ( ) ( )∑
−

=

∆≈
1

0
2exp,

M

m
nmmmnfn tfjfSftHtx π         (9) 

 
for n=0,1,…,N-1.  There are MN unknown samples of H(t,f) 
but only N observed data samples so that a consistent 
solution cannot be found.  This is known as an overspread 
channel [5]. 

The theoretical relationship between the correlation 
function and the transmitted and received signals can be 
expressed in terms of the time-frequency (T-F) 
autocorrelation functions of the signal and the received time 
series, ( )vusA ,  and ( )vuxA ,  [6]  

 

( ) ( )[ ]
( )vuA

vuAEvuR
s

x
H ,

,
, =         (10) 

 
where the T-F ACF is defined as 
 

( ) ( ) ( )
( ) ( )∫

∫
∞

∞−

∞

∞−

−

+−=

+−=

.

,

2
22

*

2
22

*

dfetSfS

dtetstsvuA

ufjvv

vtjuu
s

π

π

      (11) 

 
We note that the signal ambiguity function, ( )vus ,θ , is the 
magnitude squared of the T-F ACF 

 

( ) ( ) .,, 2vuAvu ss =θ  
 
Using (10), one might be inclined to use the unbiased 
estimate 
 

( ) ( ) ( )vuAvuAvuR sxH ,/,,ˆ =         (12) 
 
as was done in [6].  However, the correlation estimate 
becomes infinite if ( ) 0, =vuAs .  This places severe 
restrictions on signal design for realizable signals.  In [7] we 
show that the minimum mean square error (MMSE) solution 
for H(t,f), is 
 

( ) ( ) ( ) ( )
( )∑

−

=
∆

−
= 1

0

2

* 2exp
,ˆ

M

k kf

nnmm
mn

fS
txtfjfS

ftH
π

      (13) 

 
for n=0, 1, …, N-1, m=0, 1, …, M-1.  Using (13) it can be 
shown that the correlation function estimate becomes [7] 
 

( ) ( ) ( )
( )( )2

*

0,0
,,

,ˆ
s

sx
H A

vuAvuAvuR =         (14) 

 
which is finite for all signals.  Substituting the continuous 
time-frequency version of (13) into (8) yields an identity 
after integration proving that this is a valid solution to the 
estimation problem.  In fact, it can also be shown that (13) is 
the solution of minimum norm.  We note that the MMSE 
estimate of the time-varying frequency response (13) is 
deterministic in the frequency direction (dependent only on 
the transmitted signal) and random in the time direction.  The 
solution of (13) will be used throughout the rest of the paper. 

The AR Approach 
We propose a parametric approach to scattering function 

estimation based on autoregressive spectral modeling.  Since 
only a few parameters must be estimated for the AR 
approach, it often can function well when Fourier based 
methods cannot.  Since simulations and any practical 
implementation must be done on a digital computer, a 
discussion of sampling requirements and assumptions is 
appropriate.  As a result of sampling, the scattering function 
can only be estimated over the Nyquist band.  Thus, we make 
the very practical assumptions that the multipath (delay) 
spread is less than L seconds and the Doppler spread is less 
than B Hz.  With these assumptions the scattering function 
will be estimated over the band 

 

2/2/
0

BB
L

≤≤−
≤≤

φ
τ
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To prevent aliasing in the SF, ( )vuHR , , must be sampled 

on a grid where Bu /1≤∆  and Lv /1≤∆ .  We assume that 

Bu /1=∆  and Lv /1=∆ . 
The scattering function is now written using the sampled 

form of (7) 
 

( ) .,1,
2

∑ ∑
∞

−∞=

∞

−∞=
















 −−








=
k l

L
l

B
kj

H e
L
l

B
kR

BL
P

τφπ
τφ  (15) 

 
If we ignore the scale factor 1/BL and normalize the Doppler 
and delay by letting Bf /1 φ=  and Lf /2 τ=  and 

[ ] ( )L
l

B
k

HRlkr ,,' =  this becomes 
 

( ) [ ] ( )( )

10,2/12/1

2exp,',

21

2121

<<<<−

−−= ∑ ∑
∞

−∞=

∞

−∞=

ff

lfkfjlkrffP
k l

π
 

 
which is the usual definition of the power spectral density 
(PSD) except for the sign change (-f2).  To use standard AR 
estimation techniques [8] we must account for this sign 
change.  Letting [ ] [ ]lkrlkr −= ,', , (15) becomes 
 

( ) [ ] ( )( )∑ ∑
∞

−∞=

∞

−∞=

+−=
k l

lfkfjlkrffP 2121 2exp,, π  

 
which is the usual definition of the discrete-time PSD.  
Therefore, the usual methods of 2-dimensional AR spectral 
estimation may be applied to find the AR parameters 2

uσ  
and a[k,l].  The spectral estimator for an AR[p1,p2] quarter 
plane (QP) model is given by [8]  
 

( )
[ ] ( )( )

2

0 0 21

2

21
1 2 2exp,

,
∑ ∑= =

+−
=

p

k

p

l

u

lfkfjlka
ffP

π

σ

.           (16) 
 

The examples that will be shown in this paper use either 
the 2-D autocorrelation method (ACM) or the 2-D 
covariance method (CM) as defined in [8]. 

The Autocorrelation Method (ACM) 
The ACM requires an estimate of the ACF, samples of 

which are plugged into the Yule-Walker equations used to 
estimate the AR parameters [8].  The 2-D Yule-Walker 
equations are 

[ ] [ ] [ ]
[ ] [ ] ( )[ ]
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[ ] ( ) 11001

,1,0,
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and 
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     (17) 
 
To estimate the AR parameters, we therefore need to 
calculate the autocorrelation function only at the lags shown 
in these equations using [ ] [ ] ( )L

l
B
k

HRlkrjir −=−= ,,', .  
Assuming ergodicity, we estimate the elements of the 
autocorrelation function defined in (6) using 
 

[ ] ( )∑∑
−

=

−

=







 −++=
1

0

1

0

* ,ˆ,ˆ1,ˆ
N

n

M

m
mnmn L

lf
B
ktHftH

MN
jir  

     (18) 

The Covariance Method (CM) 
The covariance method, on the other hand, requires an 
estimate of H(t,f) and not its ACF.  In [7] we show that the 
CM equations are 
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where 
 

[ ]
[ ]
[ ]

[ ]


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




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
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and the colon denotes the entire range of the index, i.e. 
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[ ]
[ ] [ ] [ ][ ]0,0,,00,0,1,00,0,0,0

0,0:,,0

2pCCC HHHHHH

T
HH

�

=C  

 
and each element is calculated using 
 

[ ] ( ) [ ].,,,,,
1 1

0

*

1

2

∑ ∑
−

=

−−

=

+−−−=
M

pm

pN

n
HH lnkmHjnimHlkjiC  

 

SIMULATION RESULTS 
In 2-dimensional AR spectral estimation, all causal AR 

models are based on a region of support that is either the 
nonsymmetric half plane (NSHP) or the quarter plane (QP).  
In general only the NSHP will yield the correct PSD if the 
region of support is infinite.  However, it has been observed 
from simulations that, for sinusoidal signals in noise, spectral 
estimators based on the NSHP perform poorly, possibly 
because the required model order is too high [8].  All of the 
results presented herein utilize a 2D quarter plane (QP) 
autoregressive (AR) model.  Estimates using the ACM and 
CM are compared.  A comparison of results using the NSHP 
and QP is beyond the scope of this paper and is an area of 
future work. 

To demonstrate the validity of this approach the results 
of a number of simulations are presented.  We will assume 
all data is sampled in delay and Doppler at intervals of τ∆  

and φ∆ , respectively.  In the simulation we define a known 
scattering function, P, with maximum time spread L and 
maximum Doppler spread B. We also define a known 
transmit waveform with time support T.  The samples of a 
realization of the spreading function are zero mean complex 
Gaussian variables with variance ( )τφ ∆∆ lkP ,  or 

( ) ( )τφτφ ∆∆=∆∆ lkPklzlkS ,,  where ( )1,0~ CNklz .  

The received signal is calculated using a discrete version of  
(3),  

 

( ) ( ) ( )
( )

( )
∑ ∑

∆

∆−=

∆

=

∆∆∆−∆∆∆=∆
φ

φ

τ
τφπ

ττφ

2/

2/

/

0

2,
B

k

L

l

lkj
tt

t

elnslkSx

for ( ) τ∆+≤≤ /0 LTn .  Note that in this calculation 
samples of the transmit waveform are needed over the range 
[-L, T+L].  If a transmitted signal is given over an interval 
from 0 to T we zero-pad outside the interval.  For a known 
analytical expression such as a Gaussian pulse, the signal is 
calculated over the entire range. 

The first example is for a known AR(1,1) SF (defined by 
(16)) with time spread L=4 s and Doppler spread support 
B=4 Hz. which is interrogated by a Gaussian probe pulse of 
duration T=0.357 s.  The bandwidth of a Gaussian pulse is 

( )2/1 TW =  which is 1.98 Hz in this case. The scattering 
function is characterized by the AR coefficients 
a[0,0]=1.0000, a[0,1]=0.1854-0.5706j, a[1,0]=0.7000, 

a[1,1]=-0.1298+0.3994j.  Fig. 1 shows examples of the 
envelopes of the transmitted and received signals for this 
case.  Note that the transmitted signal used for the analysis 
has time support over the range [-L,T+L] and the received 
signal has time support only over the range [0,L].  All 
contour plots are shown on identical axes and contours are 
given in dB.  Fig. 2 shows the known SF and the single ping 
estimates for various estimators.  The Fourier estimate is 
formed by calculating the 2-D periodogram of the MMSE 
estimate of the TVFR or (13).  This is followed by AR(1,1) 
estimates using both the CM and the ACM estimators.  
Clearly the AR estimators give higher resolution, more 
accurate estimates of the scattering function for this simple 
case. 
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Fig. 1. (a) Magnitude of transmitted Gaussian envelope.  (b) 

Magnitude of received signal envelope. 
 

 
Fig. 2.  (a) The ideal scattering function used in the simulation. (b) 

The 1-ping Fourier estimate. (c) The 1-ping AR(1,1) CM 
estimate. (d) The 1-ping AR(1,1) ACM estimate. 

 
Scatter plots of AR parameter locations for 50 

realizations of the two AR(1,1) estimators are shown in Fig. 
3.  Solid lines on the graph are drawn from the actual model 
locations to the average of the 50 realizations.  In almost all 
cases the average location of each parameter estimate is 
biased toward the origin.  The one notable exception is for 
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the a[1,1] coefficient using the ACM.  The exact cause of 
this bias is a matter of future investigation.  It is also notable 
that in this case the ACM estimates of the a[1,0] coefficient 
have significantly less scatter than the CM estimates.  The 
average scattering function estimates for these 50 single ping 
realizations are shown in Fig. 4. 
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Fig. 3. Scatter plot for 50 realizations of 1-ping AR coefficient 

locations using both the ACM and CM estimators. 
 

 
Fig. 4. (a) The true scattering function. (b) The average of 50 

Fourier estimates. (c) The average of 50 AR(1,1) CM estimates. 
(d) The average of 50 AR(1,1)  ACM estimates. 

 
Although we wish to estimate the scattering function 

with a single ping, the use of multiple pings will improve the 
accuracy of the estimates if the channel can be considered 
stationary over the time spanned by the multiple pings. Fig. 5 
shows a similar scatter plot for a case where three pings are 
used to form the estimate.  Here, the MMSE estimate of the 
TVFR is calculated and the corresponding correlation 
functions ((18) into (17) for ACM or (13) into (19) for CM) 
for AR estimation is formed for each ping.  The correlation 
functions are then averaged before finally calculating the AR 
parameters.  We see that the variance of the estimates is 
significantly reduced although the bias remains.  Although it 
is beyond the scope of this paper, this indicates that 

multiping and/or recursive estimation schemes may provide 
robust estimates in environments where some stability may 
be assumed from ping to ping. 
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Fig. 5. Scatter plots of 50 AR[1,1] coefficient locations for both 

CM and ACM estimators.  3 pings are averaged to form each 
estimate. 

Conclusions 
A novel method of scattering function estimation based 

on autoregressive spectral modeling has been proposed.  The 
current implementation of this method uses the MMSE 
estimate of the TVFR given a known input waveform and the 
received data.  Preliminary simulation results exhibit promise 
of obtaining high-resolution estimates of the scattering 
function from a single ping.  The results also indicate that the 
correlation method may be slightly more accurate on average 
than the autocorrelation method.  However, no claims of 
optimality can be made regarding the current estimator.  
Attempts by these authors to calculate the maximum 
likelihood estimate using the EM algorithm have failed due 
to the extreme computational and storage requirements of the 
algorithm.  Continuing research is focused on improving this 
technique using optimal estimators and waveforms and the 
use of quarter plane versus nonsymmetric half plane 
estimators. 

REFERENCES 
 
[1] L. J. Ziomek, Approach to underwater acoustic detection 

and signal design, Ph.D. thesis, Penn. State University, 
University Park Applied Research Lab, Oct. 1981. 

[2] L. J. Ziomek, Underwater acoustics: A linear systems 
theory approach.  New York: Academic, 1985. 

[3] P. A. Bello, “Characterization of randomly time-variant 
linear channels,” IEEE Trans. On Comm. Theory, vol. CS-
11, pp. 360-393, Dec. 1963. 

[4] H. L. Van Trees, Detection, estimation, and modulation 
theory, Part III: Radar-sonar signal processing and 
Gaussians signals in noise.  New York: John Wiley & 
Sons, Inc, 1971 



39

[5] P. A. Bello, “Measurement of random time-variant linear 
channels,” IEEE Trans. On Info. Theory, vol. IT-14, pp. 
684-693, Sept. 1968. 

[6] S. M. Kay, “Estimation of the range-Doppler scattering 
function based on autoregressive modeling,” tech. Rep., 
Signal Processing Systems, Middletown, RI 02840, June 
1993 

[7] S. M. Kay & S. B. Doyle, “Rapid estimation of the range-
Doppler scattering function,” unpublished. 

[8] S. M. Kay, Modern spectral estimation: Theory & 
application. Englewood Cliffs, NJ: Prentice Hall, 1988. 


	Oceans 2001
	Main Menu
	Next Page
	Previous Page
	Next Hit
	Previous Hit
	Search Results
	Search CD-ROM
	Session Papers
	Volume One
	Session 1: Acoustic Imaging
	Acoustical Imaging with Compact Sensors for Mine Countermeasures Applications
	Object Identification with Acoustic Lenses
	AMI: A 3-D Imaging Sonar for Mine Identification in Turbid Waters
	Imaging With A 2 MHz Sparse Broadband Planar Array
	Recent Advances in 1-3 Piezoelectric Polymer Composite Transducer Technology for AUV/UUV Acoustic Imaging Applications
	Rapid Estimation of the Range-Doppler Scattering Function
	The INTIFANTE'00 Sea Trial: Preliminary Source Localization and Ocean Tomography Data Analysis
	Model Experiments on Sound Propagation in the Southwestern Atlantic Ocean

	Session 2: Very Shallow Water Mine Counter Measures
	Magnetic Detection of Underwater Targets in Very Shallow Water For Searches at High Speeds
	Sub-critical Isonification of Buried Elastic Targets
	Mitigation of Platform Generated Magnetic Noise Impressed on a Magnetic Sensor Mounted in an Autonomous Underwater Vehicle
	Acoustic Detection of Targets Buried at Steep and Subcritical Grazing Angles
	Reacquisition and Imaging of Mine-Like Targets in Very Shallow Water Using the CetusII AUV and MIRIS High-Resolution Sonar
	Defining Surf Zone Crawler Search Strategies for Minefield Reconnaissance
	Bottom Crawling Synthetic Aperture Sonar for Very Shallow Water Mine Countermeasures
	Fluorescence Imaging Laser Line Scan (FILLS) for Very Shallow Water Mine Countermeasures
	Partial Polarization Signature Results from the Field Testing of the SHallow water Real-time IMaging Polarimeter (SHRIMP)
	Hunting for Mines with REMUS: A High Performance, Affordable, Free Swimming Underwater Robot
	Operational Testing of the Battlespace Preparation AUV in the Shallow Water Regime
	Algorithm Fusion for Automated Sea Mine Detection and Classification
	Fusion of Adaptive Algorithms for the Classification of Sea Mines Using High Resolution Side Scan Sonar in Very Shallow Water
	Motion Model Development for Very Shallow Water/Surf Zone Crawler
	Very Shallow Water Mine Countermeasures Using the REMUS AUV: A Practical Approach Yielding Accurate Results

	Session 3: Broadband Synthetic Aperture Sonar
	Noncoherent Autofocus of Single-Receiver Broad-Band Synthetic Aperture Sonar Imagery
	Statistical Autofocus of Synthetic Aperture Sonar Images using Image Contrast Optimisation
	Using the CLEAN Algorithm to restore undersampled Synthetic Aperture Sonar Images
	InSAS’00: Interferometric SAS and INS Aided SAS Imaging
	Broadbeam Multi-Aspect Synthetic Aperture Sonar
	Coherence of Pulsed Signal and Implications to Synthetic Aperture Sonar Processing
	The Reverberation for a Broadband Synthetic Aperture Sonar
	Synthetic Aperture Sonar Processing for Widebeam/Broadband Data

	Session 4: Detection of Buried Objects Using Synthetic Aperture Sonar
	Detection and Classification of Buried Objects with an Adaptive Acoustic Mine-hunting System
	Buried Target Detection with a Synthetic Aperture Sonar
	Synthetic Aperture Sonar Point Response for Buried Objects
	Multiple Experimental Investigations Into Buried Mines Detection and Classification With SAS
	Suppressing Reverberation by Multipath Separation for Improved Buried Object Detection

	Session 5: Real Time Measurement Systems
	Under Water Explosive Shock Testing (UNDEX) of a Subsea Mateable Electrical Connector, the CM2000
	Tracing Groundwater Discharge into the Ocean via Continuous Radon-222 Measurements
	Field Chemical Analysis Using Real-Time In-Water Mass Spectrometry
	Mass SURFER: a Low-Power Underwater Mass Spectrometer for Monitoring Dissolved Gas, Solutes and Large Organic Compounds
	Remote Sensing and Acoustic Telemetry
	Real-Time Deepwater Current Profiling System
	A Video-Based Stereoscopic Imaging and Measurement System (SIMS) for Undersea Applications
	The Environmental Sample Processor (ESP) Software Design: Software for Detection and Quantification of Microorganisms

	Session 6: Marine Debris
	A Comprehensive Guide to Shipboard Waste Management Options

	Session 7: Marine Habitat Restoration
	Florida Keys National Marine Sanctuary Looe Key Coral Reef Restoration Project of 1999
	Coral Reef Mitigation and Restoration Techniques Employed in the Pacific Islands: I. Overview
	Coral Reef Mitigation and Restoration Techniques Employed in the PacificIslands: II. Guidelines
	NOAA Restoration Center: Restoring Living Marine Resource Habitats
	Restoration of American Shad Alosa sapidissima Populations in the Susquehanna and Delaware Rivers, USA
	Restoration Success Criteria

	Session 8: Modeling, Simulation and Visualization
	Visual Basic Environment Yields Advanced Navigation Simulation
	Propagation and Scattering in Very Shallow Water
	Range dependent Effect on Ray propagation in the North Eastern Atlantic
	Autonomous Littoral Warfare Systems Evaluator – Engineering Simulation (ALWSE-ES)
	Design of FIR/IIR Lattice Filters using the Circulant Matrix Factorization
	Development of an Autonomous Underwater Vehicle Maneuvering Simulator

	Session 9: Unmanned Underwater Vehicles
	Seabed Following for Small Autonomous Underwater Vehicles
	Autonomous Underwater Vehicle Navigation by Means of a Bottom Imaging Sonar
	Concurrent Mapping and Localization and Map Matching on Autonomous Underwater Vehicles
	Object Observation in Detail by the AUV "Tri-Dog 1" with Laser Pointers
	Adaptive DOB Control of Underwater Robotic Vehicles
	Navigation Algorithm for Autonomous Underwater Vehicle Considering Cruising Mission Using a Side Scanning SONAR in Disturbanc
	Navigation of Autonomous Underwater Vehicles based on Artificial Underwater Landmarks
	Route Keeping Control of AUV under Current by using Dynamics Model via CFD Analysis
	A Miniature Low-Cost Autonomous Underwater Vehicle
	Depth and Heading Control for Autonomous Underwater Vehicle Using Estimated Hydrodynamic Coefficients
	C-SCOUT Maneuverability – A Study in Sensitivity
	High Fidelity Hardware-In-the-Loop Simulation Development for an Autonomous Underwater Vehicle
	Development of a Six-Degree of Freedom Simulation Model for the REMUS Autonomous Underwater Vehicle
	Exploration of Teisi Knoll by Autonomous Underwater Vehicle "R-One Robot"
	Sea Trial of AUV “URASHIMA” with Lithium-ion Rechargeable Battery
	AUV/UUV Mission Planning and Real Time Control with the HUGIN Operator System
	Adaptive Control of Marine Thrusters
	Maneuvering Control System Design for Autonomous Underwater Vehicle
	An Intelligent Control For A Crawling Unmanned Vehicle
	Nonlinear Identification of Marine Thruster Dynamics
	Chemical Plume Mapping with an Autonomous Underwater Vehicle
	Magneto-Inductive (MI) Communications
	Docking Techniques and Evaluation Trials of the SWIMMER AUV: An Autonomous Deployment AUV for Workclass ROVs
	Identification and Control of the Phantom 500 Body Motion
	Image Segmentation by Unsupervised Adaptive Clustering in the Distribution Space for AUV Guidance Along Sea-bed Boundaries Us
	Applying AUV Lessons and Technologies to Autonomous Surface Craft Development
	A Cocoon-Based Shipboard Launch and Recovery System for Large Autonomous Underwater Vehicles
	New Archaeological Uses of Autonomous Underwater Vehicles

	Session 10: Marine Geodesy
	Accurate Navigation of Airborne Image Sequences for Rapid Surveys of Water Depths and Currents
	RTK Height Measurements show Gradient on Sea Surface?
	Preliminary Comparisons of the WGS84(EGM 96) Geoid with National Vertical Datums

	Session 11: Ocean Energy
	Recent Developments and Forecasts for Renewable Ocean Energy Systems
	The Open Sea Tests of The Offshore Floating Type Wave Power Device “Mighty Whale” – Characteristics of Wave Energy Absorption

	Session 12: Marine Education
	Requirement Standards for Qualified Submarine Cable Technicians
	Web-Enabled Collaborative Team Training for Deep Submersible Vehicles
	An Interdisciplinary Marine Research Programme How to Promote Generative Interaction Between Marine Scientists, Modellers and
	Promoting Awareness of Marine Technology: An ROV Building Competition for High School and College Students
	Ocean Engineering Design Experience at the U.S. Naval Academy
	Gulf of Maine Ocean Observing System (GoMOOS): An Institutional Arrangement in Support of Coastal Ocean Research
	Centers for Ocean Sciences Education Excellence (COSEE) Priority Recommendations Document
	Proposal for Formation of a Marine Information Technology Industry - Case Study of Marine Data Processing in JAPAN -

	Session 13: Remote Sensing
	Improvement in Spacebased Scatterometers and Increased Scientific Impact in the Past Decade
	Monitoring Our Oceans and Climate by Satellite
	Estimation of Radio Refractivity Structure using Radar Clutter
	HF Radar Wind Measurement over the Eastern China Sea
	Test of HF Ground Wave Radar OSMAR2000 at the Eastern China Sea

	Session 14: Cables and Connectors
	The Economic Advantages of Jet-Assisted Plowing
	The Design of a Manned Vehicle for Subsea Pipeline/Cable Inspection and Maintenance
	Under Water Explosive Shock Testing (UNDEX) of a Subsea Mateable Electrical Connector, the CM2000
	A Thin Fiber Cable Laying System for Mobile Deep Seafloor Observation


	Volume Two
	Session 15: Ropes and Tension Members
	Test Method for Determining the Assured Residual Life Span (ARELIS) of Polyester Mooring Ropes
	Defining, Measuring and Calculating the Change-in-Length Properties of Synthetic Fiber Rope
	Creep as a Design Tool for HMPE Ropes in Long Term Marine and Offshore Applications

	Session 16: Geoacoustic Inversion
	Blind Marine Seismic Deconvolution by a SEM/MPM Method: Application to the ESSR4 Campaign.
	Estimation of Sediment Properties using Frequency Domain Identification and Marine Acoustics
	Bottom Parameter Extraction from Long Range Reverberation Measurements
	Acoustic Propagation Anomalies Caused by Thin Geoacoustic Layers
	The Fine Scale Geo-Acoustic Inversion of the Shallow Water Sub-Bottom Using Chirp Signals
	A Geoacoustic Inversion Method for Range-Dependent Environments using a Towed Array
	Geoacoustic Inversion Studies

	Session 17: Applications of Signal Processing
	Geoacoustic Inversion using MFP
	Direction of Arrival Estimation Using Super-Resolution Algorithm
	Time-Frequency Analysis of Frequency-Coded Signals
	Adaptive Radar Clutter Suppression
	Model-Based Detection in a Shallow Water Ocean Environment
	Broadband MFP: Coherent vs. Incoherent
	Gibbs Sampling Optimization in Underwater Sound Problems
	Model-Based Tracking for Autonomous Arrays
	A Method for Robust Time-Reversal Focusing in a Fluctuating Ocean

	Session 18: NOAA's Undersea Research Program
	Applications of Human Occupied Vehicles at Hydrocarbon Seeps and Vents in the Gulf of Mexico
	New Research Directions and Enhanced Potential at the Hawaii Undersea Research Laboratory
	Fisheries and Fisheries Habitat Investigations Using Undersea Technology
	Predictions of Underwater Weather
	The Evolution and Development of the Small ROV as an Essential Experimental Tool in Limnological and Coastal Marine Research

	Session 19: Deepwater Fisheries
	New Data on Pacific Flatnose, Antimora microlepis (Moridae) from the Northwestern Pacific Ocean
	Feeding Habits of Some Deep-Benthic Skates (Rajidae) in the Western Bering Sea
	Some Biological Features of Roughscale Sole Clidoderma asperrimum
 (Temminck et Schlegel, 1846) in the Pacific Waters off the
	Rare Events of Cyclopia and Melanism among Deep-Water Snailfishes (Liparidae, Scorpaeniformes)
	Larval Vertical-Migration Strategy of Japanese Eel
	Mapping Submersible Observations of Deepwater Snappers on 3-D Multibeam Images of a Bottomfish Habitat in Hawaii

	Session 20: Technical Diving in Support of Science
	Power and Oxygen Sources for a Diver Propulsion Vehicle

	Session 21: Diving
	Diving - A Look Ahead to 2050
	Acoustical Characteristics of Glass Wool Materials in Hyperbaric Helium-Air Using Transfer Function Method
	The U.S. Navy Dive Computer
	Warm Water Diving: Physiological Effect as a Function of Body Temperature
	Overview of the Use of Different Gas Mixtures in Self-contained Diving

	Session 22: Current Measurements
	Acoustic Current Meter Zero Offset Drift
	Effects of Temporal and Vertical Variability of Echo Amplitude on ADCP
 Selection and Performance
	Super-Resolution Ocean Surface Current Algorithm Based on MUSIC for OSMAR2000
	Multifrequency HF Radar Observations of Surface Currents: Measurements from Different Systems and Environments
	Results From the First Successful Field Deployment of the McLane Moored Profiler
	The Effects of Marine Fouling on the Performance of a Single-Point Acoustic Doppler Current Sensor Mounted on a TABS-II Spar 
	Detection of the Number of Signals in Super-Resolution Ocean Surface Current Algorithm for OSMAR2000

	Session 23: Oceanographic Ships
	A Parametric Investigation of the Influence of Seakeeping on Research Vessel Design
	New Survey Ships and Systems for the Royal Navy
	A Low Cost Real-Time Link For A Coastal Research Vessel
	Electronic Activated Pelican Hook

	Session 24: Broad Band Active Sonar
	Two Dimensional and Three Dimensional Imaging Results Using Blazed Arrays
	Synthesizing Wide-Band Sparse Arrays by Simulated Annealing
	The Research of Underwater Target Imaging with High Moving Sonar Based on Synthetic Aperture Method
	Synthetic Aperture Sonar Imaging Based on Auto-focusing Method

	Session 25: Coral Reefs
	Image Classification of Coral Reef Components from Underwater Color Video
	Simple Measurements of Small Scale Water Motion in Coral Reefs
	Development of Short Core Sampling Machine from Live Coral

	Session 26: Underwater Robotics
	Relative Position Estimation for Manipulation Tasks by Fusing Vision and Inertial Measurements
	New Capabilities of the REDERMOR Unmadded Underwater Vehicle
	Development of an Intelligent Underwater Robotic Manipulator System
	The Controller of the REDERMOR II
	Controlling an Uninstrumented ROV Manipulator by Visual Servoing
	The Study of Ultrasonic Distance Measurement Device for an Teleoperated Robotic Manipulator System
	Real-time Vision-based Station Keeping for Underwater Robots
	A Simulation Environment for Unmanned Underwater Vehicles Development
	STAR (Subsea Tools Application Research) Design of a General Purpose Subsea Torque Tool for ROV or UUV

	Session 27: Remotely Operated Vehicles (ROVs)
	Underwater Vision Method for Low-Visibility Turbulent Conditions
	A Methodological Framework for Developing ROV-Manipulator Systems for Underwater Unmanned Intervention
	Structure of Underwater Intervention Manipulators in Workspace Constraint Environment and Architecture of their Control Syste
	Deep Precision Deployment and Heavy Package Recoveries by the ROPOS R.O.V. System
	Toward Model Based Dynamic Positioning of Underwater Robotic Vehicles
	The Man-Machine Interface of ROTIS R.O.V. System
	An Automated Maneuver Control Framework for a Remotely Operated Vehicle
	Integration and Sea Trials of ARAMIS With the Romeo ROV
	A Pilot-Aid for ROV Based Tracking of Gelatinous Animals in the Midwater
	High Voltage Testing of an ROV Electro-Optical Tether Cable

	Session 28: Real Time Measurements / Ocean Monitoring
	A Real Time Measurement System for Red Tide Studies
	The West Florida Shelf ECOHAB-ONR-COMPS (ENC) Monitoring Array
	South Florida Ocean Measurement Center (SFOMC) “A Coastal Ocean Observatory"
	National Ocean Service Real-Time Monitoring Infrastructure, Working For America’s Coasts
	Remote Internet Instrumentation for Monitoring Ocean Data
	An Overview of the Coastal Ocean Monitoring and Prediction System (COMPS)
	A Real Time Environmental Data Monitoring, Management and Analysis System for the Coral Reefs off the Coast of Belize
	Synoptic Data Collection and Products at the Naval Oceanographic Office
	A Multi-Agency Solution for Coastal Surveys - SHOALS in the Pacific

	Session 29: Acoustics and Oceanographic Ships
	Fisheries Research Vessel Hydrodynamic Design Minimizing Bubble Sweepdown
	Acoustic Improvements For USNS Pathfinder (T-AGS 60) Class Oceanographic Ships
	T-AGS 60 Class Bubble Sweepdown Diverter Fence Design
	Effects of Naturally Occurring Bubbles on Multibeam Sonar Operations
	A Collaborative Effort to Meet New Zealand’s Mapping Requirements: Multibeam Echosounder Integration, Acceptance Testing, and

	Session 30: Operational Oceanography / Information Processing
	Proof of Concept Naval Oceanographic Office Survey Operations Center
	A Broadband Ship-to-Shore Communications Network for the Naval Oceanographic Office
	Production Management and Control for Operational Oceanography
	Implementation of the Meteorology and Oceanography Geospatial Initiative at the Naval Oceanographic Office

	Session 31: Observatory Communication Technology
	“Smart Network” Infrastructure for the MBARI Ocean Observing System
	A Compact Coastal Ocean Observing System
	A Multidisciplinary Deep Sea Long-Term Observatory in Japan
	A New Mooring Controller Platform: an evolution of the OASIS Instrument Controller toward a distributed Ocean Observing Syste
	NEPTUNE Gigabit Ethernet Submarine Cable System

	Session 32: Coastal Ocean Nowcasting
	The Northern Gulf of Mexico Littoral Initiative
	Observing and Forecasting Coastal Currents: Texas Automated Buoy System (TABS)
	Simulation of Hurricane Waves with Parametric Wind Fields
	HICUPTM Hurricane Induced Coastal Inundation Program
	Development of Aquatic Environment Measurement Systems of Estuaries and Coastal Lagoons


	Volume Three
	Session 33: Regional Ocean Observatories
	An Assessment of the Noise Field Near the Sable Gully Area
	NEPTUNE Regional Observatory System Design
	NEPTUNE Real-Time, Long-Term Ocean and Earth Studies at the Scale of a Tectonic Plate
	The Design of the NEPTUNE Power System

	Session 34: Marine Mammals
	Use of High Resolution Space Imagery to Monitor the Abundance, Distribution, and Migration Patterns of Marine Mammal Populati
	High Frequency Marine Mammal Mitigation Active Sonar System
	Mapping Total Environmental Sound Exposure of Bottlenose Dolphins, Tursiops truncatus, in the Wilmington, North Carolina Intr
	Automated Model-Based Localization of Marine Mammals near Hawaii

	Session 35: Ocean Outfall Monitoring in Hawaii
	Changes in Pollution Indicators at the Sand Island Sewage Outfall
	Macrobenthos Monitoring Near the Sand Island and Barbers Point Ocean Outfalls, O‘ahu, Hawai‘i
	Development and Assessment of a Fecal Bacterial Monitoring Program to Determine the Impact of Ocean Sewage Outfall on Shoreli
	Video Transects and Their Use in the Environmental Assessment Of Deep Water Marine Disposal Sites

	Session 36: Marine Law & Policy
	The Use of Science in Marine Resource Management: Can We Reconcile the Paradigms of Science, Law and Politics?
	Ocean Partnerships

	Session 37: Navy Issues in Electronic Navigation
	U.S. Navy Issues in Electronic Navigation: Transitioning from “Traditional” to “Digital Navigation”
	ECDIS Development Laboratory and Navigation Technology Demonstration Center
	Alternatives To GPS
	The United States Navy Navigating in the 21st Century
	The FAME Mission: An Adventure in Celestial Astrometric Precision

	Session 38: Navy Issues in Oceanography
	A Multi-Disciplinary Approach to Evaluate Potential Impacts of Acoustic Energy to Protected Marine Life
	Implementation of WAVEWATCH III at Fleet Numerical Meteorology and Oceanography Center
	The Impact of Deep Internal Tides on Acoustic Propagation

	Session 39: Polar Operations / Underwater Acoustics
	Seismo-Acoustic Propagation in an Ice-covered Arctic Ocean Environment
	On-Line Access To New Arctic Bathymetry and Sidescan Data
	Comparison of Seabeam 2112 and Scamp Bathymetry Data Along the Gakkel Ridge: Preliminary Mapping Results from the Healy0102 A
	Ice Penetrating Communication Buoy for Underwater Vehicles Operating in the Arctic
	Development of a Long Endurance Autonomous Underwater Vehicle for Ocean Science Exploration
	Ice Profiling Sonars: a Comparison of Error Budgets
	Arctic Ocean Warming: Submarine and Acoustic Measurements

	Session 40: Transducers and Arrays
	Underwater Flat-Panel Transducer Arrays
	A Comparison of Forward-Looking Sonar Design Alternatives
	Empirical Acousto-Optic Sonar Performance Versus Water Surface Condition
	Results from a Field Test of an Autonomous Drifting Line Array
	Estimation of Underwater Acoustic Fields at High Frequencies
	Transmit Array for Acoustic Communications in Multipath Underwater Channel
	Thin, Low Frequency, Oil-Filled Projectors for UUV Applications
	A High Frequency Phase Conjugation Array
	Linearization Procedure for a Perturbed Linear Array

	Session 41: Pelagic Fisheries
	Mesoscale Cyclonic Eddies and Pelagic Fisheries in Hawaiian Waters
	Evaluation of Mitigation Measures for Sea Turtle Take Reduction in the Hawaii-Based Longline Fishery
	Preliminary Studies on Silver Hake (Merluccius Bilinearis) Population Identification Using Microsatellite DNA Along the North
	Marine Animals: the Next Generation of Autonomous Underwater Vehicle?
	Censusing Marine Living Resources in the Gulf of Maine: a Proposal

	Session 42: Sonar Signal Processing
	Suppression of Impulsive Noise in Active Acoustic Time Series
	Exponential Scattering and K-Distributed Reverberation
	Sonar Data Conditioning By Means of Stepwise Outlier Rejection
	Estimation of Ocean Bottom Scattering Strength Using Discrete Eigenray Matching in Shallow Water
	Cramer-Rao Bound Investigation of Swath Bathymetry Accuracy
	Improvement of the Legibility of Bathymetric Pictures with a Monodimensional Wavelet Packet Filter
	Theoretical Performance Analysis and Simulation of a GLRT Tonal Detector
	Wide-band Signal Detection Based on Time-Scale Domain Two-dimensional Correlation
	The Active Echo Model and Resolution Analysis in Wideband Processing of Underwater Acoustic Signals
	Development of Multipurpose Signal Attribute and Environmental Parameter Databases from Combatant Sensors
	Broadband DOA Estimation by Virtual Scaling Array
	Test Results from a Multi-Frequency Bathymetric Synthetic Aperture Sonar
	Synthetic Aperture Technique for Twin-line Array
	Performance Enhancement of Target Tracking for an Underwater Vehicle using Synthetic Sensor Technique
	A Novel Bayesian High-Resolution Direction-of-Arrival Estimator
	Multi-Frequency Array Beamformer for Broadband Signals
	On the Performance of Conventional and Unconventional Towed Arrays
	Performance Improvement of Array Shape Estimation using Spline Interpolation
	Optimum Block Size for the Computation of Schur Algorithm using a CRAY

	Session 43: Rebreathers, Tools for the Next Generation
	Comparison of Predicted and Measured Oxygen Levels in a Semi-Closed Underwater Breathing Apparatus
	Optimization of Variable Volume Exhaust Semi-Closed Underwater Breathing Apparatus
	Surface Logistics and Consumables for Open-Circuit and Closed-Circuit Deep Mixed-Gas Diving Operations
	Computer Modeling of the Kinetics of CO2 Absorption in Rebreather Scrubber Canisters

	Session 44: Advanced Measurement Systems
	Performance Verification Testing of a High-Resolution Side-Looking Sonar
	Inter-Comparison of Turbidity and Sediment Concentration Measurements from an ADP, an OBS-3, and a LISST
	Correlation and Validation of a CFD Based Hydrodynamic & Dynamic Model for a Towed Undersea Vehicle
	Field Evaluation of Sounding Accuracy in Deep Water Multibeam Swath Bathymetry

	Session 45: Positioning/Navigation
	A Method for Terrain Navigation of an AUV
	Reconfigurable Sliding Mode Control For Submarine Manoeuvring
	Real-Time Navigation on Naval Oceanographic Office Survey Ships and Hydrographic Survey Launches
	Implementation of an Advanced Ocean Transponder And Deckset Utilizing Complex Waveforms
	Precise, Very Long Range Marine Positioning With GPS: Achieving Sub-Decimeter Precision in a Matter of Minutes
	Radiobeacon DGNSS Coverage Planning - a National Case Study
	Nonlinear Maneuvering and Control of Ships
	Cooperative Positioning and Navigation for Multiple AUV Operations
	LOST2: Results from Sea Trials
	A Versatile Acoustic Beacon for Navigation and Remote Tracking of Multiple Underwater Vehicles
	Statistical Habitat Maps for Robot Localisation in Unstructured Environments

	Session 46: Optics and Imaging
	Cascaded Long Period Fiber Gratings Modeled by the Multiport Lattice Filter Structure to Design the WDM Isolation Fiber Filte
	Estimation of Error in Large Area Underwater Photomosaics Using Vehicle Navigation Data
	The Calibration of Laser-referenced Underwater Cameras For Quantitative Assessment of Marine Resources

	Session 47: Oceanographic Instrumentation
	Comparison of Turbulence Measurements from a SonTek ADV and a Nobska MAVS
	Air-launched Expendable Micro-sized Wave Buoy
	Measuring Directional Waves in Coastal Waters Using an Upward Looking Acoustic Doppler Profiler
	PANDA; A Self-Recovering Shallow Water Acoustic Logger
	Low Power Instrumentation to Measure Barotropic Fluctuations
	The Fuel Cell Experiment, Merging Oceanographic Instrumentation With The Internet
	Advances in Bioluminescence Instrumentation
	Plankton Survey System
	The Acoustic Water Column Profiler: a Tool for Long-term Monitoring of Zooplankton Populations
	Development and first Results of a new mesoporous Microelectrode DO-Sensor

	Session 48: Offshore Structures
	Effect of Wind, Current and Non-linear Second Order Drift Forces on a Moored Multi- Body System in an Irregular Sea
	Hydroelastic Behavior of a Mat-type Very Large Floating Structure of Arbitrary Geometry
	Stability of Pipeline under Oblique Waves
	Fundamental Experiments on Motion Analysis of Deep-water Risers for OD21 Drilling Vessel

	Session 49: Data Visualization
	Analyzing Acoustic Imagery in 3-D: A Case Study
	Interactive Exploration of the Underwater Sonar Space
	Remote Visualization and Management Tools for Underwater Operations
	GeoZui3D: Data Fusion for Interpreting Oceanographic Data

	Session 50: Ocean Economic Potential
	Effect of Cholesterol Level in Plasma of Rats by Drinking High Magnesium Water Made from Deep Sea Water
	The Gaseous Adsorption and Desorption Characteristics of Ferro-Manganese Crust Materials and of Synthetic Mn Bearing Substanc

	Session 51: Ocean Pollution
	Nutrient Loading and Coastal Plankton Blooms: Seasonal/interannual Successions and Effects on Secondary Production
	Towed Mapping of the Effluent Plume From a Coastal Ocean Outfall
	Studying Cross Shelf Transport Processes Near an Ocean Outfall: San Pedro Shelf, California
	Transport Processes Near Coastal Ocean Outfalls
	Circulation Processes on the San Pedro Shelf
	Monitoring an Ocean Outfall using an AUV

	Session 52: Physical Oceanography/Meteorology
	The Structure of Anomalous Oceanic Circulation in the Indian Ocean Dipole
	Numerical Simulations Characterizing Deep Internal Tides Around O'ahu and Kaua'i, Hawai'i
	Scale Model Experiment on Density Current in Sagami Bay
	Transformation of Salt Composition of Sea Water in Process of Differential-Diffusive Convection (Natural and Laboratory Resea
	Development of Extreme Environment Systems For Seeking out Extremophiles


	Volume Four
	Session 53: Ocean Science Forecast
	Development of a Micro Autonomous Underwater Vehicle For Complex 3-D Sensing
	Prediction of Chaotic Time Series Based on Wavelet Neural Network
	Tsunami Height Forecast from Water-Level Data

	Session 54: Underwater Telemetry and Communications
	Experiments in Sub-sea Acoustic Communication Networks
	Integrated Acoustic Communication and Navigation for Multiple UUVs
	Undersea Acoustic Network Operations through a Database-Oriented Server/Client Interface
	Protocols for Sub-Sea Communication Networks
	Performance of Undersea Acoustic Networking Using RTS/CTS Handshaking and ARQ Retransmission
	A Network Layer Protocol for UANs to Address Propagation Delay Induced Performance Limitations

	Session 55: Acoustic Detection
	Snapping Shrimp: Measuring their Natural Distribution in Space and Time with Low Frequency Arrays
	Acoustic Performance of New International Monitoring System Hydrophone Stations
	Active High Frequency Phased-Array Sonar for Whale Shipstrike Avoidance: Target Strength Measurements
	Detection of Small Man-Made Objects in Sector Scan Imagery using Neural Networks
	A High-Frequency, Narrow-Beam Sub Bottom Profiler for Archaeological Applications
	Comparative Study of Shallow Water Multibeam Imagery for Cleaning Bathymetry Sounding Errors
	Improving Sidescan Sonar Mosaic Accuracy by Accounting for Systematic Errors
	Some Image Tools for Sonar Image Processing
	A Robust Model-Based Detector for Active Sonar
	The Use of Sinusoidal Frequency Modulated Pulses for Low-Doppler Detection
	An Examination of the Use of Signal Excess as a Broadband Detection Performance Model

	Session 56: Acoustic Communication
	Development of a Real-Time High Data Rate Acoustic Link
	Multiuser Undersea Acoustic Communications in the Presence of Multipath Propagation
	Equalization and Coding for Coherent Communication in the ASIMOV Vertical Link
	2D-Rake MMSE Receiver for Burst Communications Through Multiple-Access Shallow-Water Channels
	Blind Receivers for MSK Signals Transmitted Through Shallow Water
	Performance Comparison of Iterative/Integral Equalizer/Decoder Structures for Underwater Acoustic Channels
	Iterative Equalization and Decoding Techniques for Shallow Water
 Acoustic Channels
	A Blind Multichannel DFE Receiver for Precoded OQPSK Signal Transmission in Shallow Water
	Preliminary Design of OFDM and CDMA Acoustic Communication System
	Design of a Communication Protocol for Underwater Acoustic Modems and Networks
	Underwater Acoustic Communication Using Passive Phase Conjugation
	Underwater Acoustic Communication Using Time Reversal
	Wavefront Segmentation in Phase-Conjugate Arrays for Spatially Modulated Acoustic Communication
	Passive Phase-Conjugate Signaling Using Pulse-Position Modulation
	Scale Model Analysis of Full-Duplex Communications in an Underwater Acoustic Channel
	Basin-Scale Acoustic Communication: A Feasibility Study Using Tomography M-sequences
	Performance of Channel-Equalized Acoustic Communications in the Surf Zone
	Acoustic Communication with Small UUVs Using a Hull-Mounted Conformal Array
	Hybrid Acoustic and RF Data Telemetry Systems Concepts with Experimental Results
	-- TALISMAN -- An Innovative Tool Using Time Varying Channel Model to Evaluate Performances of an Acoustic Link

	Session 57: Data Access / Retrieval / Display
	SIOExplorer: Digital Library Project
	The Streaming Data Management Challenge
	IVADO: an Oceanographic Data Analysis and Visualization Tool based on ION/IDL and Java using netCDF Interface
	Field Test Data Distribution on CD-ROM Using World Wide Web Technology
	Information Technology For Maine Data Management
	A Climate Data Portal
	Distributed Data Servers and Web Interface in the Climate Data Portal
	Data Telemetry for Ocean Bottom Instrumentation
	The Long-Term Marine Data Set Collected by the National Data Buoy Center

	Session 58: Electronic Chart Display and Information Systems
	NOAA’s Integrated Suite of Navigational Products and Services 
	Inland Electronic Navigational Charts in the U. S. Army Corps of Engineers
	Multifunction ECDIS for the Emergence Condition like a Breakdown of Navigational Equipments

	Session 59: Localization and Tracking
	A Marine Mammal Acoustic Detection and Localization Algorithm Using Spectrogram Image Correlation 
	Wavefront Curvature Passive Ranging in a Temporally Varying Sound Propagation Medium
	Results from the Simulation of a Decoupled Concurrent Mapping and Localization Technique
	Optical Flow Based Speed Estimation in AUV Target Tracking 
	Optical and Navigational Sensor Fusion Scheme for Cable Following by AUVS

	Session 60: Marine Geology and Geophysics
	A Remote, Multi-Sensor Station to Monitor Conditions Near the Sea Floor within the Hydrate Stability Zone
	Design and Operation of a Pressure Retaining Sampler for Sedimentary Gases and Gas Hydrates 
	El Nino Tectonic Modulation in the Pacific Basin
	Bathymetry Map Analysis Using Simulated Annealing on a GIS Platform

	Session 61: Air / Sea Interaction
	Field Measurement of the Aerial Distribution of Sea-Salt Particles in Coastal Zone
	The Application of State-of-the-Art Oceanographic and Meteorological Forecasting Products to the Hawaiian Islands
	On the Distribution of Small-Scale Roughness at the Edges of Monomolecular Surface Films
	Mobile Bay Response to a Strong Autumn Cold Front Passage

	Session 62: Coastal Zone Management
	Adapting An Enhanced Multiple Database Integration and Update Capability to Support Coastal Operations
	The New National Coastal Data Development Center

	Session 63: Buoy / Mooring Technology
	Dynamic Analysis of NDBC Shallow-Water Test Mooring
	An Optical Positioning System for Underwater Arrays
	A New Trawl-Resistant Bottom Mount to Support Hydrographic Current Measurement Requirements
	MELBA MEditerranean Lagrangian Buoy Appliance
	Overview of Ocean Based Buoys and Drifters:  Present Applications and Future Needs
	Communications and Power to the Seafloor: MBARI’s Ocean Observing System Mooring Concept
	MBARI Vertical Profiler

	Session 64: Metrology and Calibration (Signal Processing)
	Array Calibration Based on Inverse Subspace Fitting
	A WOCE CTD Calibration Laboratory Newly Established In China
	Multibeam Sonar Calibration: Removal of Static Surface Reverberation by Coherent Echo Subtraction
	Calibrating a Narrowband 18-kHz Sonar
	Multibeam Sonar Calibration: Target Localization in Azimuth
	CCD Camera Calibration for Underwater Laser Scanning System

	Session 65: Seafloor Properties/Engineering
	Analysis of Small Scale Bedforms with 2D and 3D Image Acquisition Techniques
	Small Scale Seafloor Roughness Measurement Using a ROV

	Session 66: Matched Fields (Acoustics)
	High-Frequency Source Localization in the Strait of Sicily
	“Real Time” Broadband Adaptive Matched Field Processing
	WWW-based High Performance Computing Support of Acoustic Matched Field Processing

	Session 67: Non-Acoustic Imaging (Signal and Information)
	Identification of Influential Factors for Underwater Laser Imaging
	Underwater Mosaicing and Trajectory Reconstruction using Global Alignment
	Extracting Robust Features and 3-D Reconstruction in Underwater Images
	A System to Evaluate the Accuracy of a Visual Mosaicking Methodology
	3-D Mapping of Sea Floor Scenes by Stereo Imaging
	Positioning and Photo-Mosaicking with Long Image Sequences; Comparison of Selected Methods
	Utilizing Panoramic Views for Visually Guided Tasks in Underwater Robotics Applications
	A New Algorithm to Calculate the Reference Image of Ship Targets for ATR Using ISAR

	Session 68: Acoustic Sediment Characterization
	A Method for the Analysis of Chirp Signals Insonifying Layered Media for Sub-bottom Profiling
	Seabed Classification of Multibeam Sonar Images
	Acoustic and Physical Property Correlation of Marine Sediments from the Texas-Louisiana Continental Shelf
	High-Resolution Geophysical Core Logging Data from Marine Sediment Core Samples
	Benthic Habitat Mapping with Acoustic Seabed Classification



	Student Papers
	Genetic Algorithm Optimisation of a Supply Ship Propulsion and Navigation Systems
	Marine Sediment Classification Using Sidescan Sonar and Geographical Information System Software in Kaneohe Bay, Oahu, Hawaii
	Effectiveness of Spatial-Temporal Collocated Microwave Scatterometric and Vertical-Horizontal Polarized Radiometric Images in
	An Hybrid Methodology for RL-based Behavior Coordination in a Target Following Mission with an AUV
	A Wavelet Packet Approach for Bistatic Buried Target Classification with an AUV-borne Synthetic Aperture Sonar
	Development of Ecological Policy, Assessment and Prediction of the Fate of Chernobyl Radionuclides in Sediments of the Black 
	Highlighting Pipelines Offshore Norway: Visualization and Quantitative Analysis
	Differences in Olfactory System between Wild and Cultured Red sea bream, Pagrus major (Teleostei)
	The Design, Construction, and Testing of a Flexible Fin Propelled Autonomous Underwater Vehicle
	Analysis of Non-Coherent Signaling in Surf Zone Acoustic Telemetry Experiments 


	Oceans 2001
	Main Menu
	Next Page
	Previous Page
	Next Hit
	Previous Hit
	Search Results
	Search CD-ROM
	Session Papers
	Volume One
	Session 1: Acoustic Imaging
	Acoustical Imaging with Compact Sensors for Mine Countermeasures Applications
	Object Identification with Acoustic Lenses
	AMI: A 3-D Imaging Sonar for Mine Identification in Turbid Waters
	Imaging With A 2 MHz Sparse Broadband Planar Array
	Recent Advances in 1-3 Piezoelectric Polymer Composite Transducer Technology for AUV/UUV Acoustic Imaging Applications
	Rapid Estimation of the Range-Doppler Scattering Function
	The INTIFANTE'00 Sea Trial: Preliminary Source Localization and Ocean Tomography Data Analysis
	Model Experiments on Sound Propagation in the Southwestern Atlantic Ocean

	Session 2: Very Shallow Water Mine Counter Measures
	Magnetic Detection of Underwater Targets in Very Shallow Water For Searches at High Speeds
	Sub-critical Isonification of Buried Elastic Targets
	Mitigation of Platform Generated Magnetic Noise Impressed on a Magnetic Sensor Mounted in an Autonomous Underwater Vehicle
	Acoustic Detection of Targets Buried at Steep and Subcritical Grazing Angles
	Reacquisition and Imaging of Mine-Like Targets in Very Shallow Water Using the CetusII AUV and MIRIS High-Resolution Sonar
	Defining Surf Zone Crawler Search Strategies for Minefield Reconnaissance
	Bottom Crawling Synthetic Aperture Sonar for Very Shallow Water Mine Countermeasures
	Fluorescence Imaging Laser Line Scan (FILLS) for Very Shallow Water Mine Countermeasures
	Partial Polarization Signature Results from the Field Testing of the SHallow water Real-time IMaging Polarimeter (SHRIMP)
	Hunting for Mines with REMUS: A High Performance, Affordable, Free Swimming Underwater Robot
	Operational Testing of the Battlespace Preparation AUV in the Shallow Water Regime
	Algorithm Fusion for Automated Sea Mine Detection and Classification
	Fusion of Adaptive Algorithms for the Classification of Sea Mines Using High Resolution Side Scan Sonar in Very Shallow Water
	Motion Model Development for Very Shallow Water/Surf Zone Crawler
	Very Shallow Water Mine Countermeasures Using the REMUS AUV: A Practical Approach Yielding Accurate Results

	Session 3: Broadband Synthetic Aperture Sonar
	Noncoherent Autofocus of Single-Receiver Broad-Band Synthetic Aperture Sonar Imagery
	Statistical Autofocus of Synthetic Aperture Sonar Images using Image Contrast Optimisation
	Using the CLEAN Algorithm to restore undersampled Synthetic Aperture Sonar Images
	InSAS’00: Interferometric SAS and INS Aided SAS Imaging
	Broadbeam Multi-Aspect Synthetic Aperture Sonar
	Coherence of Pulsed Signal and Implications to Synthetic Aperture Sonar Processing
	The Reverberation for a Broadband Synthetic Aperture Sonar
	Synthetic Aperture Sonar Processing for Widebeam/Broadband Data

	Session 4: Detection of Buried Objects Using Synthetic Aperture Sonar
	Detection and Classification of Buried Objects with an Adaptive Acoustic Mine-hunting System
	Buried Target Detection with a Synthetic Aperture Sonar
	Synthetic Aperture Sonar Point Response for Buried Objects
	Multiple Experimental Investigations Into Buried Mines Detection and Classification With SAS
	Suppressing Reverberation by Multipath Separation for Improved Buried Object Detection

	Session 5: Real Time Measurement Systems
	Under Water Explosive Shock Testing (UNDEX) of a Subsea Mateable Electrical Connector, the CM2000
	Tracing Groundwater Discharge into the Ocean via Continuous Radon-222 Measurements
	Field Chemical Analysis Using Real-Time In-Water Mass Spectrometry
	Mass SURFER: a Low-Power Underwater Mass Spectrometer for Monitoring Dissolved Gas, Solutes and Large Organic Compounds
	Remote Sensing and Acoustic Telemetry
	Real-Time Deepwater Current Profiling System
	A Video-Based Stereoscopic Imaging and Measurement System (SIMS) for Undersea Applications
	The Environmental Sample Processor (ESP) Software Design: Software for Detection and Quantification of Microorganisms

	Session 6: Marine Debris
	A Comprehensive Guide to Shipboard Waste Management Options

	Session 7: Marine Habitat Restoration
	Florida Keys National Marine Sanctuary Looe Key Coral Reef Restoration Project of 1999
	Coral Reef Mitigation and Restoration Techniques Employed in the Pacific Islands: I. Overview
	Coral Reef Mitigation and Restoration Techniques Employed in the PacificIslands: II. Guidelines
	NOAA Restoration Center: Restoring Living Marine Resource Habitats
	Restoration of American Shad Alosa sapidissima Populations in the Susquehanna and Delaware Rivers, USA
	Restoration Success Criteria

	Session 8: Modeling, Simulation and Visualization
	Visual Basic Environment Yields Advanced Navigation Simulation
	Propagation and Scattering in Very Shallow Water
	Range dependent Effect on Ray propagation in the North Eastern Atlantic
	Autonomous Littoral Warfare Systems Evaluator – Engineering Simulation (ALWSE-ES)
	Design of FIR/IIR Lattice Filters using the Circulant Matrix Factorization
	Development of an Autonomous Underwater Vehicle Maneuvering Simulator

	Session 9: Unmanned Underwater Vehicles
	Seabed Following for Small Autonomous Underwater Vehicles
	Autonomous Underwater Vehicle Navigation by Means of a Bottom Imaging Sonar
	Concurrent Mapping and Localization and Map Matching on Autonomous Underwater Vehicles
	Object Observation in Detail by the AUV "Tri-Dog 1" with Laser Pointers
	Adaptive DOB Control of Underwater Robotic Vehicles
	Navigation Algorithm for Autonomous Underwater Vehicle Considering Cruising Mission Using a Side Scanning SONAR in Disturbanc
	Navigation of Autonomous Underwater Vehicles based on Artificial Underwater Landmarks
	Route Keeping Control of AUV under Current by using Dynamics Model via CFD Analysis
	A Miniature Low-Cost Autonomous Underwater Vehicle
	Depth and Heading Control for Autonomous Underwater Vehicle Using Estimated Hydrodynamic Coefficients
	C-SCOUT Maneuverability – A Study in Sensitivity
	High Fidelity Hardware-In-the-Loop Simulation Development for an Autonomous Underwater Vehicle
	Development of a Six-Degree of Freedom Simulation Model for the REMUS Autonomous Underwater Vehicle
	Exploration of Teisi Knoll by Autonomous Underwater Vehicle "R-One Robot"
	Sea Trial of AUV “URASHIMA” with Lithium-ion Rechargeable Battery
	AUV/UUV Mission Planning and Real Time Control with the HUGIN Operator System
	Adaptive Control of Marine Thrusters
	Maneuvering Control System Design for Autonomous Underwater Vehicle
	An Intelligent Control For A Crawling Unmanned Vehicle
	Nonlinear Identification of Marine Thruster Dynamics
	Chemical Plume Mapping with an Autonomous Underwater Vehicle
	Magneto-Inductive (MI) Communications
	Docking Techniques and Evaluation Trials of the SWIMMER AUV: An Autonomous Deployment AUV for Workclass ROVs
	Identification and Control of the Phantom 500 Body Motion
	Image Segmentation by Unsupervised Adaptive Clustering in the Distribution Space for AUV Guidance Along Sea-bed Boundaries Us
	Applying AUV Lessons and Technologies to Autonomous Surface Craft Development
	A Cocoon-Based Shipboard Launch and Recovery System for Large Autonomous Underwater Vehicles
	New Archaeological Uses of Autonomous Underwater Vehicles

	Session 10: Marine Geodesy
	Accurate Navigation of Airborne Image Sequences for Rapid Surveys of Water Depths and Currents
	RTK Height Measurements show Gradient on Sea Surface?
	Preliminary Comparisons of the WGS84(EGM 96) Geoid with National Vertical Datums

	Session 11: Ocean Energy
	Recent Developments and Forecasts for Renewable Ocean Energy Systems
	The Open Sea Tests of The Offshore Floating Type Wave Power Device “Mighty Whale” – Characteristics of Wave Energy Absorption

	Session 12: Marine Education
	Requirement Standards for Qualified Submarine Cable Technicians
	Web-Enabled Collaborative Team Training for Deep Submersible Vehicles
	An Interdisciplinary Marine Research Programme How to Promote Generative Interaction Between Marine Scientists, Modellers and
	Promoting Awareness of Marine Technology: An ROV Building Competition for High School and College Students
	Ocean Engineering Design Experience at the U.S. Naval Academy
	Gulf of Maine Ocean Observing System (GoMOOS): An Institutional Arrangement in Support of Coastal Ocean Research
	Centers for Ocean Sciences Education Excellence (COSEE) Priority Recommendations Document
	Proposal for Formation of a Marine Information Technology Industry - Case Study of Marine Data Processing in JAPAN -

	Session 13: Remote Sensing
	Improvement in Spacebased Scatterometers and Increased Scientific Impact in the Past Decade
	Monitoring Our Oceans and Climate by Satellite
	Estimation of Radio Refractivity Structure using Radar Clutter
	HF Radar Wind Measurement over the Eastern China Sea
	Test of HF Ground Wave Radar OSMAR2000 at the Eastern China Sea

	Session 14: Cables and Connectors
	The Economic Advantages of Jet-Assisted Plowing
	The Design of a Manned Vehicle for Subsea Pipeline/Cable Inspection and Maintenance
	Under Water Explosive Shock Testing (UNDEX) of a Subsea Mateable Electrical Connector, the CM2000
	A Thin Fiber Cable Laying System for Mobile Deep Seafloor Observation


	Volume Two
	Session 15: Ropes and Tension Members
	Test Method for Determining the Assured Residual Life Span (ARELIS) of Polyester Mooring Ropes
	Defining, Measuring and Calculating the Change-in-Length Properties of Synthetic Fiber Rope
	Creep as a Design Tool for HMPE Ropes in Long Term Marine and Offshore Applications

	Session 16: Geoacoustic Inversion
	Blind Marine Seismic Deconvolution by a SEM/MPM Method: Application to the ESSR4 Campaign.
	Estimation of Sediment Properties using Frequency Domain Identification and Marine Acoustics
	Bottom Parameter Extraction from Long Range Reverberation Measurements
	Acoustic Propagation Anomalies Caused by Thin Geoacoustic Layers
	The Fine Scale Geo-Acoustic Inversion of the Shallow Water Sub-Bottom Using Chirp Signals
	A Geoacoustic Inversion Method for Range-Dependent Environments using a Towed Array
	Geoacoustic Inversion Studies

	Session 17: Applications of Signal Processing
	Geoacoustic Inversion using MFP
	Direction of Arrival Estimation Using Super-Resolution Algorithm
	Time-Frequency Analysis of Frequency-Coded Signals
	Adaptive Radar Clutter Suppression
	Model-Based Detection in a Shallow Water Ocean Environment
	Broadband MFP: Coherent vs. Incoherent
	Gibbs Sampling Optimization in Underwater Sound Problems
	Model-Based Tracking for Autonomous Arrays
	A Method for Robust Time-Reversal Focusing in a Fluctuating Ocean

	Session 18: NOAA's Undersea Research Program
	Applications of Human Occupied Vehicles at Hydrocarbon Seeps and Vents in the Gulf of Mexico
	New Research Directions and Enhanced Potential at the Hawaii Undersea Research Laboratory
	Fisheries and Fisheries Habitat Investigations Using Undersea Technology
	Predictions of Underwater Weather
	The Evolution and Development of the Small ROV as an Essential Experimental Tool in Limnological and Coastal Marine Research

	Session 19: Deepwater Fisheries
	New Data on Pacific Flatnose, Antimora microlepis (Moridae) from the Northwestern Pacific Ocean
	Feeding Habits of Some Deep-Benthic Skates (Rajidae) in the Western Bering Sea
	Some Biological Features of Roughscale Sole Clidoderma asperrimum
 (Temminck et Schlegel, 1846) in the Pacific Waters off the
	Rare Events of Cyclopia and Melanism among Deep-Water Snailfishes (Liparidae, Scorpaeniformes)
	Larval Vertical-Migration Strategy of Japanese Eel
	Mapping Submersible Observations of Deepwater Snappers on 3-D Multibeam Images of a Bottomfish Habitat in Hawaii

	Session 20: Technical Diving in Support of Science
	Power and Oxygen Sources for a Diver Propulsion Vehicle

	Session 21: Diving
	Diving - A Look Ahead to 2050
	Acoustical Characteristics of Glass Wool Materials in Hyperbaric Helium-Air Using Transfer Function Method
	The U.S. Navy Dive Computer
	Warm Water Diving: Physiological Effect as a Function of Body Temperature
	Overview of the Use of Different Gas Mixtures in Self-contained Diving

	Session 22: Current Measurements
	Acoustic Current Meter Zero Offset Drift
	Effects of Temporal and Vertical Variability of Echo Amplitude on ADCP
 Selection and Performance
	Super-Resolution Ocean Surface Current Algorithm Based on MUSIC for OSMAR2000
	Multifrequency HF Radar Observations of Surface Currents: Measurements from Different Systems and Environments
	Results From the First Successful Field Deployment of the McLane Moored Profiler
	The Effects of Marine Fouling on the Performance of a Single-Point Acoustic Doppler Current Sensor Mounted on a TABS-II Spar 
	Detection of the Number of Signals in Super-Resolution Ocean Surface Current Algorithm for OSMAR2000

	Session 23: Oceanographic Ships
	A Parametric Investigation of the Influence of Seakeeping on Research Vessel Design
	New Survey Ships and Systems for the Royal Navy
	A Low Cost Real-Time Link For A Coastal Research Vessel
	Electronic Activated Pelican Hook

	Session 24: Broad Band Active Sonar
	Two Dimensional and Three Dimensional Imaging Results Using Blazed Arrays
	Synthesizing Wide-Band Sparse Arrays by Simulated Annealing
	The Research of Underwater Target Imaging with High Moving Sonar Based on Synthetic Aperture Method
	Synthetic Aperture Sonar Imaging Based on Auto-focusing Method

	Session 25: Coral Reefs
	Image Classification of Coral Reef Components from Underwater Color Video
	Simple Measurements of Small Scale Water Motion in Coral Reefs
	Development of Short Core Sampling Machine from Live Coral

	Session 26: Underwater Robotics
	Relative Position Estimation for Manipulation Tasks by Fusing Vision and Inertial Measurements
	New Capabilities of the REDERMOR Unmadded Underwater Vehicle
	Development of an Intelligent Underwater Robotic Manipulator System
	The Controller of the REDERMOR II
	Controlling an Uninstrumented ROV Manipulator by Visual Servoing
	The Study of Ultrasonic Distance Measurement Device for an Teleoperated Robotic Manipulator System
	Real-time Vision-based Station Keeping for Underwater Robots
	A Simulation Environment for Unmanned Underwater Vehicles Development
	STAR (Subsea Tools Application Research) Design of a General Purpose Subsea Torque Tool for ROV or UUV

	Session 27: Remotely Operated Vehicles (ROVs)
	Underwater Vision Method for Low-Visibility Turbulent Conditions
	A Methodological Framework for Developing ROV-Manipulator Systems for Underwater Unmanned Intervention
	Structure of Underwater Intervention Manipulators in Workspace Constraint Environment and Architecture of their Control Syste
	Deep Precision Deployment and Heavy Package Recoveries by the ROPOS R.O.V. System
	Toward Model Based Dynamic Positioning of Underwater Robotic Vehicles
	The Man-Machine Interface of ROTIS R.O.V. System
	An Automated Maneuver Control Framework for a Remotely Operated Vehicle
	Integration and Sea Trials of ARAMIS With the Romeo ROV
	A Pilot-Aid for ROV Based Tracking of Gelatinous Animals in the Midwater
	High Voltage Testing of an ROV Electro-Optical Tether Cable

	Session 28: Real Time Measurements / Ocean Monitoring
	A Real Time Measurement System for Red Tide Studies
	The West Florida Shelf ECOHAB-ONR-COMPS (ENC) Monitoring Array
	South Florida Ocean Measurement Center (SFOMC) “A Coastal Ocean Observatory"
	National Ocean Service Real-Time Monitoring Infrastructure, Working For America’s Coasts
	Remote Internet Instrumentation for Monitoring Ocean Data
	An Overview of the Coastal Ocean Monitoring and Prediction System (COMPS)
	A Real Time Environmental Data Monitoring, Management and Analysis System for the Coral Reefs off the Coast of Belize
	Synoptic Data Collection and Products at the Naval Oceanographic Office
	A Multi-Agency Solution for Coastal Surveys - SHOALS in the Pacific

	Session 29: Acoustics and Oceanographic Ships
	Fisheries Research Vessel Hydrodynamic Design Minimizing Bubble Sweepdown
	Acoustic Improvements For USNS Pathfinder (T-AGS 60) Class Oceanographic Ships
	T-AGS 60 Class Bubble Sweepdown Diverter Fence Design
	Effects of Naturally Occurring Bubbles on Multibeam Sonar Operations
	A Collaborative Effort to Meet New Zealand’s Mapping Requirements: Multibeam Echosounder Integration, Acceptance Testing, and

	Session 30: Operational Oceanography / Information Processing
	Proof of Concept Naval Oceanographic Office Survey Operations Center
	A Broadband Ship-to-Shore Communications Network for the Naval Oceanographic Office
	Production Management and Control for Operational Oceanography
	Implementation of the Meteorology and Oceanography Geospatial Initiative at the Naval Oceanographic Office

	Session 31: Observatory Communication Technology
	“Smart Network” Infrastructure for the MBARI Ocean Observing System
	A Compact Coastal Ocean Observing System
	A Multidisciplinary Deep Sea Long-Term Observatory in Japan
	A New Mooring Controller Platform: an evolution of the OASIS Instrument Controller toward a distributed Ocean Observing Syste
	NEPTUNE Gigabit Ethernet Submarine Cable System

	Session 32: Coastal Ocean Nowcasting
	The Northern Gulf of Mexico Littoral Initiative
	Observing and Forecasting Coastal Currents: Texas Automated Buoy System (TABS)
	Simulation of Hurricane Waves with Parametric Wind Fields
	HICUPTM Hurricane Induced Coastal Inundation Program
	Development of Aquatic Environment Measurement Systems of Estuaries and Coastal Lagoons


	Volume Three
	Session 33: Regional Ocean Observatories
	An Assessment of the Noise Field Near the Sable Gully Area
	NEPTUNE Regional Observatory System Design
	NEPTUNE Real-Time, Long-Term Ocean and Earth Studies at the Scale of a Tectonic Plate
	The Design of the NEPTUNE Power System

	Session 34: Marine Mammals
	Use of High Resolution Space Imagery to Monitor the Abundance, Distribution, and Migration Patterns of Marine Mammal Populati
	High Frequency Marine Mammal Mitigation Active Sonar System
	Mapping Total Environmental Sound Exposure of Bottlenose Dolphins, Tursiops truncatus, in the Wilmington, North Carolina Intr
	Automated Model-Based Localization of Marine Mammals near Hawaii

	Session 35: Ocean Outfall Monitoring in Hawaii
	Changes in Pollution Indicators at the Sand Island Sewage Outfall
	Macrobenthos Monitoring Near the Sand Island and Barbers Point Ocean Outfalls, O‘ahu, Hawai‘i
	Development and Assessment of a Fecal Bacterial Monitoring Program to Determine the Impact of Ocean Sewage Outfall on Shoreli
	Video Transects and Their Use in the Environmental Assessment Of Deep Water Marine Disposal Sites

	Session 36: Marine Law & Policy
	The Use of Science in Marine Resource Management: Can We Reconcile the Paradigms of Science, Law and Politics?
	Ocean Partnerships

	Session 37: Navy Issues in Electronic Navigation
	U.S. Navy Issues in Electronic Navigation: Transitioning from “Traditional” to “Digital Navigation”
	ECDIS Development Laboratory and Navigation Technology Demonstration Center
	Alternatives To GPS
	The United States Navy Navigating in the 21st Century
	The FAME Mission: An Adventure in Celestial Astrometric Precision

	Session 38: Navy Issues in Oceanography
	A Multi-Disciplinary Approach to Evaluate Potential Impacts of Acoustic Energy to Protected Marine Life
	Implementation of WAVEWATCH III at Fleet Numerical Meteorology and Oceanography Center
	The Impact of Deep Internal Tides on Acoustic Propagation

	Session 39: Polar Operations / Underwater Acoustics
	Seismo-Acoustic Propagation in an Ice-covered Arctic Ocean Environment
	On-Line Access To New Arctic Bathymetry and Sidescan Data
	Comparison of Seabeam 2112 and Scamp Bathymetry Data Along the Gakkel Ridge: Preliminary Mapping Results from the Healy0102 A
	Ice Penetrating Communication Buoy for Underwater Vehicles Operating in the Arctic
	Development of a Long Endurance Autonomous Underwater Vehicle for Ocean Science Exploration
	Ice Profiling Sonars: a Comparison of Error Budgets
	Arctic Ocean Warming: Submarine and Acoustic Measurements

	Session 40: Transducers and Arrays
	Underwater Flat-Panel Transducer Arrays
	A Comparison of Forward-Looking Sonar Design Alternatives
	Empirical Acousto-Optic Sonar Performance Versus Water Surface Condition
	Results from a Field Test of an Autonomous Drifting Line Array
	Estimation of Underwater Acoustic Fields at High Frequencies
	Transmit Array for Acoustic Communications in Multipath Underwater Channel
	Thin, Low Frequency, Oil-Filled Projectors for UUV Applications
	A High Frequency Phase Conjugation Array
	Linearization Procedure for a Perturbed Linear Array

	Session 41: Pelagic Fisheries
	Mesoscale Cyclonic Eddies and Pelagic Fisheries in Hawaiian Waters
	Evaluation of Mitigation Measures for Sea Turtle Take Reduction in the Hawaii-Based Longline Fishery
	Preliminary Studies on Silver Hake (Merluccius Bilinearis) Population Identification Using Microsatellite DNA Along the North
	Marine Animals: the Next Generation of Autonomous Underwater Vehicle?
	Censusing Marine Living Resources in the Gulf of Maine: a Proposal

	Session 42: Sonar Signal Processing
	Suppression of Impulsive Noise in Active Acoustic Time Series
	Exponential Scattering and K-Distributed Reverberation
	Sonar Data Conditioning By Means of Stepwise Outlier Rejection
	Estimation of Ocean Bottom Scattering Strength Using Discrete Eigenray Matching in Shallow Water
	Cramer-Rao Bound Investigation of Swath Bathymetry Accuracy
	Improvement of the Legibility of Bathymetric Pictures with a Monodimensional Wavelet Packet Filter
	Theoretical Performance Analysis and Simulation of a GLRT Tonal Detector
	Wide-band Signal Detection Based on Time-Scale Domain Two-dimensional Correlation
	The Active Echo Model and Resolution Analysis in Wideband Processing of Underwater Acoustic Signals
	Development of Multipurpose Signal Attribute and Environmental Parameter Databases from Combatant Sensors
	Broadband DOA Estimation by Virtual Scaling Array
	Test Results from a Multi-Frequency Bathymetric Synthetic Aperture Sonar
	Synthetic Aperture Technique for Twin-line Array
	Performance Enhancement of Target Tracking for an Underwater Vehicle using Synthetic Sensor Technique
	A Novel Bayesian High-Resolution Direction-of-Arrival Estimator
	Multi-Frequency Array Beamformer for Broadband Signals
	On the Performance of Conventional and Unconventional Towed Arrays
	Performance Improvement of Array Shape Estimation using Spline Interpolation
	Optimum Block Size for the Computation of Schur Algorithm using a CRAY

	Session 43: Rebreathers, Tools for the Next Generation
	Comparison of Predicted and Measured Oxygen Levels in a Semi-Closed Underwater Breathing Apparatus
	Optimization of Variable Volume Exhaust Semi-Closed Underwater Breathing Apparatus
	Surface Logistics and Consumables for Open-Circuit and Closed-Circuit Deep Mixed-Gas Diving Operations
	Computer Modeling of the Kinetics of CO2 Absorption in Rebreather Scrubber Canisters

	Session 44: Advanced Measurement Systems
	Performance Verification Testing of a High-Resolution Side-Looking Sonar
	Inter-Comparison of Turbidity and Sediment Concentration Measurements from an ADP, an OBS-3, and a LISST
	Correlation and Validation of a CFD Based Hydrodynamic & Dynamic Model for a Towed Undersea Vehicle
	Field Evaluation of Sounding Accuracy in Deep Water Multibeam Swath Bathymetry

	Session 45: Positioning/Navigation
	A Method for Terrain Navigation of an AUV
	Reconfigurable Sliding Mode Control For Submarine Manoeuvring
	Real-Time Navigation on Naval Oceanographic Office Survey Ships and Hydrographic Survey Launches
	Implementation of an Advanced Ocean Transponder And Deckset Utilizing Complex Waveforms
	Precise, Very Long Range Marine Positioning With GPS: Achieving Sub-Decimeter Precision in a Matter of Minutes
	Radiobeacon DGNSS Coverage Planning - a National Case Study
	Nonlinear Maneuvering and Control of Ships
	Cooperative Positioning and Navigation for Multiple AUV Operations
	LOST2: Results from Sea Trials
	A Versatile Acoustic Beacon for Navigation and Remote Tracking of Multiple Underwater Vehicles
	Statistical Habitat Maps for Robot Localisation in Unstructured Environments

	Session 46: Optics and Imaging
	Cascaded Long Period Fiber Gratings Modeled by the Multiport Lattice Filter Structure to Design the WDM Isolation Fiber Filte
	Estimation of Error in Large Area Underwater Photomosaics Using Vehicle Navigation Data
	The Calibration of Laser-referenced Underwater Cameras For Quantitative Assessment of Marine Resources

	Session 47: Oceanographic Instrumentation
	Comparison of Turbulence Measurements from a SonTek ADV and a Nobska MAVS
	Air-launched Expendable Micro-sized Wave Buoy
	Measuring Directional Waves in Coastal Waters Using an Upward Looking Acoustic Doppler Profiler
	PANDA; A Self-Recovering Shallow Water Acoustic Logger
	Low Power Instrumentation to Measure Barotropic Fluctuations
	The Fuel Cell Experiment, Merging Oceanographic Instrumentation With The Internet
	Advances in Bioluminescence Instrumentation
	Plankton Survey System
	The Acoustic Water Column Profiler: a Tool for Long-term Monitoring of Zooplankton Populations
	Development and first Results of a new mesoporous Microelectrode DO-Sensor

	Session 48: Offshore Structures
	Effect of Wind, Current and Non-linear Second Order Drift Forces on a Moored Multi- Body System in an Irregular Sea
	Hydroelastic Behavior of a Mat-type Very Large Floating Structure of Arbitrary Geometry
	Stability of Pipeline under Oblique Waves
	Fundamental Experiments on Motion Analysis of Deep-water Risers for OD21 Drilling Vessel

	Session 49: Data Visualization
	Analyzing Acoustic Imagery in 3-D: A Case Study
	Interactive Exploration of the Underwater Sonar Space
	Remote Visualization and Management Tools for Underwater Operations
	GeoZui3D: Data Fusion for Interpreting Oceanographic Data

	Session 50: Ocean Economic Potential
	Effect of Cholesterol Level in Plasma of Rats by Drinking High Magnesium Water Made from Deep Sea Water
	The Gaseous Adsorption and Desorption Characteristics of Ferro-Manganese Crust Materials and of Synthetic Mn Bearing Substanc

	Session 51: Ocean Pollution
	Nutrient Loading and Coastal Plankton Blooms: Seasonal/interannual Successions and Effects on Secondary Production
	Towed Mapping of the Effluent Plume From a Coastal Ocean Outfall
	Studying Cross Shelf Transport Processes Near an Ocean Outfall: San Pedro Shelf, California
	Transport Processes Near Coastal Ocean Outfalls
	Circulation Processes on the San Pedro Shelf
	Monitoring an Ocean Outfall using an AUV

	Session 52: Physical Oceanography/Meteorology
	The Structure of Anomalous Oceanic Circulation in the Indian Ocean Dipole
	Numerical Simulations Characterizing Deep Internal Tides Around O'ahu and Kaua'i, Hawai'i
	Scale Model Experiment on Density Current in Sagami Bay
	Transformation of Salt Composition of Sea Water in Process of Differential-Diffusive Convection (Natural and Laboratory Resea
	Development of Extreme Environment Systems For Seeking out Extremophiles


	Volume Four
	Session 53: Ocean Science Forecast
	Development of a Micro Autonomous Underwater Vehicle For Complex 3-D Sensing
	Prediction of Chaotic Time Series Based on Wavelet Neural Network
	Tsunami Height Forecast from Water-Level Data

	Session 54: Underwater Telemetry and Communications
	Experiments in Sub-sea Acoustic Communication Networks
	Integrated Acoustic Communication and Navigation for Multiple UUVs
	Undersea Acoustic Network Operations through a Database-Oriented Server/Client Interface
	Protocols for Sub-Sea Communication Networks
	Performance of Undersea Acoustic Networking Using RTS/CTS Handshaking and ARQ Retransmission
	A Network Layer Protocol for UANs to Address Propagation Delay Induced Performance Limitations

	Session 55: Acoustic Detection
	Snapping Shrimp: Measuring their Natural Distribution in Space and Time with Low Frequency Arrays
	Acoustic Performance of New International Monitoring System Hydrophone Stations
	Active High Frequency Phased-Array Sonar for Whale Shipstrike Avoidance: Target Strength Measurements
	Detection of Small Man-Made Objects in Sector Scan Imagery using Neural Networks
	A High-Frequency, Narrow-Beam Sub Bottom Profiler for Archaeological Applications
	Comparative Study of Shallow Water Multibeam Imagery for Cleaning Bathymetry Sounding Errors
	Improving Sidescan Sonar Mosaic Accuracy by Accounting for Systematic Errors
	Some Image Tools for Sonar Image Processing
	A Robust Model-Based Detector for Active Sonar
	The Use of Sinusoidal Frequency Modulated Pulses for Low-Doppler Detection
	An Examination of the Use of Signal Excess as a Broadband Detection Performance Model

	Session 56: Acoustic Communication
	Development of a Real-Time High Data Rate Acoustic Link
	Multiuser Undersea Acoustic Communications in the Presence of Multipath Propagation
	Equalization and Coding for Coherent Communication in the ASIMOV Vertical Link
	2D-Rake MMSE Receiver for Burst Communications Through Multiple-Access Shallow-Water Channels
	Blind Receivers for MSK Signals Transmitted Through Shallow Water
	Performance Comparison of Iterative/Integral Equalizer/Decoder Structures for Underwater Acoustic Channels
	Iterative Equalization and Decoding Techniques for Shallow Water
 Acoustic Channels
	A Blind Multichannel DFE Receiver for Precoded OQPSK Signal Transmission in Shallow Water
	Preliminary Design of OFDM and CDMA Acoustic Communication System
	Design of a Communication Protocol for Underwater Acoustic Modems and Networks
	Underwater Acoustic Communication Using Passive Phase Conjugation
	Underwater Acoustic Communication Using Time Reversal
	Wavefront Segmentation in Phase-Conjugate Arrays for Spatially Modulated Acoustic Communication
	Passive Phase-Conjugate Signaling Using Pulse-Position Modulation
	Scale Model Analysis of Full-Duplex Communications in an Underwater Acoustic Channel
	Basin-Scale Acoustic Communication: A Feasibility Study Using Tomography M-sequences
	Performance of Channel-Equalized Acoustic Communications in the Surf Zone
	Acoustic Communication with Small UUVs Using a Hull-Mounted Conformal Array
	Hybrid Acoustic and RF Data Telemetry Systems Concepts with Experimental Results
	-- TALISMAN -- An Innovative Tool Using Time Varying Channel Model to Evaluate Performances of an Acoustic Link

	Session 57: Data Access / Retrieval / Display
	SIOExplorer: Digital Library Project
	The Streaming Data Management Challenge
	IVADO: an Oceanographic Data Analysis and Visualization Tool based on ION/IDL and Java using netCDF Interface
	Field Test Data Distribution on CD-ROM Using World Wide Web Technology
	Information Technology For Maine Data Management
	A Climate Data Portal
	Distributed Data Servers and Web Interface in the Climate Data Portal
	Data Telemetry for Ocean Bottom Instrumentation
	The Long-Term Marine Data Set Collected by the National Data Buoy Center

	Session 58: Electronic Chart Display and Information Systems
	NOAA’s Integrated Suite of Navigational Products and Services 
	Inland Electronic Navigational Charts in the U. S. Army Corps of Engineers
	Multifunction ECDIS for the Emergence Condition like a Breakdown of Navigational Equipments

	Session 59: Localization and Tracking
	A Marine Mammal Acoustic Detection and Localization Algorithm Using Spectrogram Image Correlation 
	Wavefront Curvature Passive Ranging in a Temporally Varying Sound Propagation Medium
	Results from the Simulation of a Decoupled Concurrent Mapping and Localization Technique
	Optical Flow Based Speed Estimation in AUV Target Tracking 
	Optical and Navigational Sensor Fusion Scheme for Cable Following by AUVS

	Session 60: Marine Geology and Geophysics
	A Remote, Multi-Sensor Station to Monitor Conditions Near the Sea Floor within the Hydrate Stability Zone
	Design and Operation of a Pressure Retaining Sampler for Sedimentary Gases and Gas Hydrates 
	El Nino Tectonic Modulation in the Pacific Basin
	Bathymetry Map Analysis Using Simulated Annealing on a GIS Platform

	Session 61: Air / Sea Interaction
	Field Measurement of the Aerial Distribution of Sea-Salt Particles in Coastal Zone
	The Application of State-of-the-Art Oceanographic and Meteorological Forecasting Products to the Hawaiian Islands
	On the Distribution of Small-Scale Roughness at the Edges of Monomolecular Surface Films
	Mobile Bay Response to a Strong Autumn Cold Front Passage

	Session 62: Coastal Zone Management
	Adapting An Enhanced Multiple Database Integration and Update Capability to Support Coastal Operations
	The New National Coastal Data Development Center

	Session 63: Buoy / Mooring Technology
	Dynamic Analysis of NDBC Shallow-Water Test Mooring
	An Optical Positioning System for Underwater Arrays
	A New Trawl-Resistant Bottom Mount to Support Hydrographic Current Measurement Requirements
	MELBA MEditerranean Lagrangian Buoy Appliance
	Overview of Ocean Based Buoys and Drifters:  Present Applications and Future Needs
	Communications and Power to the Seafloor: MBARI’s Ocean Observing System Mooring Concept
	MBARI Vertical Profiler

	Session 64: Metrology and Calibration (Signal Processing)
	Array Calibration Based on Inverse Subspace Fitting
	A WOCE CTD Calibration Laboratory Newly Established In China
	Multibeam Sonar Calibration: Removal of Static Surface Reverberation by Coherent Echo Subtraction
	Calibrating a Narrowband 18-kHz Sonar
	Multibeam Sonar Calibration: Target Localization in Azimuth
	CCD Camera Calibration for Underwater Laser Scanning System

	Session 65: Seafloor Properties/Engineering
	Analysis of Small Scale Bedforms with 2D and 3D Image Acquisition Techniques
	Small Scale Seafloor Roughness Measurement Using a ROV

	Session 66: Matched Fields (Acoustics)
	High-Frequency Source Localization in the Strait of Sicily
	“Real Time” Broadband Adaptive Matched Field Processing
	WWW-based High Performance Computing Support of Acoustic Matched Field Processing

	Session 67: Non-Acoustic Imaging (Signal and Information)
	Identification of Influential Factors for Underwater Laser Imaging
	Underwater Mosaicing and Trajectory Reconstruction using Global Alignment
	Extracting Robust Features and 3-D Reconstruction in Underwater Images
	A System to Evaluate the Accuracy of a Visual Mosaicking Methodology
	3-D Mapping of Sea Floor Scenes by Stereo Imaging
	Positioning and Photo-Mosaicking with Long Image Sequences; Comparison of Selected Methods
	Utilizing Panoramic Views for Visually Guided Tasks in Underwater Robotics Applications
	A New Algorithm to Calculate the Reference Image of Ship Targets for ATR Using ISAR

	Session 68: Acoustic Sediment Characterization
	A Method for the Analysis of Chirp Signals Insonifying Layered Media for Sub-bottom Profiling
	Seabed Classification of Multibeam Sonar Images
	Acoustic and Physical Property Correlation of Marine Sediments from the Texas-Louisiana Continental Shelf
	High-Resolution Geophysical Core Logging Data from Marine Sediment Core Samples
	Benthic Habitat Mapping with Acoustic Seabed Classification



	Student Papers
	Genetic Algorithm Optimisation of a Supply Ship Propulsion and Navigation Systems
	Marine Sediment Classification Using Sidescan Sonar and Geographical Information System Software in Kaneohe Bay, Oahu, Hawaii
	Effectiveness of Spatial-Temporal Collocated Microwave Scatterometric and Vertical-Horizontal Polarized Radiometric Images in
	An Hybrid Methodology for RL-based Behavior Coordination in a Target Following Mission with an AUV
	A Wavelet Packet Approach for Bistatic Buried Target Classification with an AUV-borne Synthetic Aperture Sonar
	Development of Ecological Policy, Assessment and Prediction of the Fate of Chernobyl Radionuclides in Sediments of the Black 
	Highlighting Pipelines Offshore Norway: Visualization and Quantitative Analysis
	Differences in Olfactory System between Wild and Cultured Red sea bream, Pagrus major (Teleostei)
	The Design, Construction, and Testing of a Flexible Fin Propelled Autonomous Underwater Vehicle
	Analysis of Non-Coherent Signaling in Surf Zone Acoustic Telemetry Experiments 



